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STRENGTH OF MATERIALS
Example

[ART. 114

Find the deflection at the middle of a 10-inch 25-pound I-beam, supported
at points 12 inches apart, due to a load of 49,600 pounds at the middle of the
span. E, = 12,000,000 lb./in.2

The vertical shear is 24,800 pounds, the web area is 3.1 square inches mak-
ing 5, = 8,000 pounds per square inch. Regarding the middle as fixed, the
shear of either end upward is

8,000 X 6       _ nn. .    ,

The deflection due to bending is

49,600 X 123

* 0.005 inch,

y " 48 X 29,000,000 X 122.1
so that in this extreme case the deflection due to shear is greater than that
due to bending. If the beam wer^ made twice as long, the bending deflection
would be eight times as great while the shear deflection would be only twice
as great. For beams of any considerable length relative to their cross-sec-
tion the deflection due to shear may be neglected.

The shearing stress in a beam is not uniformly distributed in
the cross-section. It is possible to calculate the true deflection
due to shear in sections for which the true shear distribution is
known. It will be shown in Article 162 that the deflection of a
beam of rectangular section may be calculated by multiplying the
average unit shearing stress by the factor 1.2.

Example

A steel cantilever 2 inches square and 40 inches long has a load of 240
pounds on the free end. Find the deflection of the end due to the shear
caused by this load, if Ea is 12,000,000 pounds per square inch.

The average unit shearing stress is 60 pounds per square inch,

= a00024 inch'

If E is 30,000,000 the deflection due to bending is 0.128 inch, so that the
deflection due to shear is relatively negligible. If the load were made four
times as great and the length reduced to 10 inches, ys would remain 0.00024
inch but y would become only 0.008 inch. In this case the deflection due to
shear is relatively important.

Problems

1.  A 2-inch by 3-inch steel beam rests on supports 12 inches apart and
carries a load of 12,000 pounds midway between the supports.   If Et is
12,000,000 and E is 30,000,000 pounds per square inch, find the deflection due
to shear and due to bending.            Ans. ys == 0.0006 inch, y = 0.0032 inch.

2.  The beam of Problem 1 carries a distributed load of 1,600 pounds per
inch.   Find the deflection due to shear and to bending.

Ans. ya = 0.00048 inch; y = 0.0032 inch.

